Efficient gene transfer by histidylated polylysine/pDNA complexes.
Plasmid/polylysine complexes, which are used to transfect mammalian cells, increase the uptake of DNA, but plasmid molecules are sequestered into vesicles where they cannot escape to reach the nuclear machinery. However, the transfection efficiency increases when membrane-disrupting reagents such as chloroquine or fusogenic peptides, are used to disrupt endosomal membranes and to favor the delivery of plasmid into the cytosol. We designed a cationic polymer that forms complexes with a plasmid DNA (pDNA) and mediates the transfection of various cell lines in the absence of chloroquine or fusogenic peptides. This polymer is a polylysine (average degree of polymerization of 190) partially substituted with histidyl residues which become cationic upon protonation of the imidazole groups at pH below 6.0. The transfection efficiency was optimal with a polylysine having 38 +/- 5% of the epsilon-amino groups substituted with histidyl residues; it was not significantly impaired in the presence of serum in the culture medium. The transfection was drastically inhibited in the presence of bafilomycin A1, indicating that the protonation of the imidazole groups in the endosome lumen might favor the delivery of pDNA into the cytosol.